INTRODUCTION
With the rapid development of information technology, Pedestrian detection has been a focus of recent researches due to its importance to practical applications，such as driver assistant [1] , visual surveillance [2] [3] and Argument Reality [4] [5] and so on. In recent years, human beings are the main body of social activities. The crowd analysis is the important content of the intelligence crowd surveillance [6] . With the increasing of people's social activities, the large population density might cause for numerous casualties. In our daily life, people often come in and out of the subways, railway stations, supermarkets and other places, visual surveillance for human detection is very necessary and is widely used, so pedestrian detection has a broad application prospect and research value. There are many research institutions developing intelligent vehicles [7] all over the world, they are scientific community and industries, the technology of intelligent driving has become a hot topic in recent years. In the field of intelligent driving, human detection is the most challenging task in realization of vehicle automatic driving. To make sure the safety of people in front of the vehicles is the most important part of ADAS which is short of Automated Driving Assistant System. With the development of argument reality [4] [5] , pedestrian detection technologies have been used to locate the people in the real world coordinates by computing the 3D position of the virtual world, and the technologies of argument reality has also worked with the visual surveillance system, the managers can easily get sufficient information about the people in the situation and do with the results of the alarming system.
In intelligent monitoring system [2] [3] , by detecting pedestrians in the camera view, we can analyze the behavior of the pedestrian [6] [8] [9] , estimate the crowd flow [5] [6] [10] and so on.
Through video processing technologies and image processing technologies, the workers can regulate and control the safety of the public places. By combining the pedestrian detection technology and target tracking technology, the workers can get the information of suspicious person in the public places at anytime without consuming large amount of time and costing lots of workers, the intelligent monitoring system can automatically recognize the interested persons and track, then give an alarm of anomalies, avoid the losses of the public property.
The people in front of the vehicles is usually upright, but the pedestrian captured on the image plane changes from position to position and from person to person .This is due to the various of pedestrians in the world and the pedestrian's perspective projection phenomenon, in other words, the image formation captured from on-board camera varied is due to the different distances from the on-board camera to the pedestrian.
There are many difficulties for pedestrian detection. For example，pedestrians wear colorful clothes from person to person, pedestrians stay in different environment, pedestrians' postures change from time to time and from person to person, so it becomes a very challenging task to achieve the pedestrian detection in the intelligent driving system. In intelligent driving system, the application of the pedestrian detection technology is necessary for the drivers driving a long time or driving in the night, fatigue driving [11] is a major source causing the car accident, therefore, building intelligent control system in hardware and designing warning system on board is very important. These systems can avoid unnecessary accidents both for the safety of drivers and the people walking in front of the car. These systems can provide a win-win situation.
Target detection is the basis of target recognition [12] , pedestrian detection is the premise of pedestrian analysis which include target recognition, target tracking, pedestrian behavior analysis etc. Pedestrian detection has two important parts: feature extracting and detector designing. Pedestrian detection has three steps. Firstly, extract characteristics of pedestrian, such as the contour characteristics of the pedestrian, color characteristics of the pedestrian or texture characteristics of the pedestrian etc, then train a classifier, finally get the pedestrian detector, the detector can be used for pedestrian detection in images and videos. The pedestrian detection in videos will provide the location information of pedestrian and the identification of the pedestrian, in the future's processing step, we will use these information to track and analyze the behavior of pedestrian etc.
Pedestrian detection has an important role in the application and scientific research field. For example, the Chinese academy of sciences, Tsinghua university, Xi 'an Jiaotong university and other academic units do lots of relative works like gait analysis of pedestrian, pedestrian's posture estimation etc. Some abroad researchers ， such as Carnegie Mellon university, Massachusetts technology institute etc., they established the relevant standard library for the pedestrian detection and proposed some standards for evaluating the characteristics of the detector. The pedestrian detection system based on infrared camera [12] has been used in the Honda vehicle system; the University of Parma in Italy developed a pedestrian detection module in the intelligent vehicle system. Many experts and scholars are inspired to study the pedestrian characteristics and detector.
Due to the diversity of the human clothes, non-rigid of the pedestrian body, the light transformation of the environment, it makes extracting strong applicability characters of pedestrian harder and harder, the pedestrian characters within the class has a big discrete degree, the pedestrian detection algorithm with the high detection rate and high speed is still a difficulty in academic research field and is still a hot spot in the field of application.
Dalai [14] proposed HOG (Histogram of Gradient) first in 2005,and HOG is now still the mainstream character of the pedestrian detection, its detection performance is very good, but with higher consuming of the computation time , so it cannot get widely be used. Later, a lot of researchers try to improve HOG, such as the literature [15] put forward using the GPU/FPGA to accelerate, literature [16] used the method of integral vector diagram to speed up the calculation and improve the detection performance, literature [17] proposed HOG with LBP texture information ,the algorithm on the Inria pedestrian database got very good classification effect, but the literature [18] pointed out that LBP features with poor performance on the other standard database ; Literature [18] proposed the CSS(color self symmetry information), the CSS feature combined with HOG got good performance on different kinds of database for example TUD-Brussels [19] , Caltech-pedestrians [20] , Inria[21].
The paper [18] points out that HOG and CSS combined with the optical flow method making the detection rate higher and can be used in the video to do pedestrian detection. However, to achieve good real-time applications, such design is not satisfied with the moving cameras and it also cannot detect the still pedestrian in the scene with still cameras, it doesn't solve the fact of time-consuming of feature extraction, literature [18] as the first one proposed the application of the color information of pedestrians in pedestrian detection and got a good performance, it is a innovation character of pedestrian detection , before that the color information of objects has been widely used in image retrieval and other fields, it's mainly due to the diversity clothes of pedestrians. To try to apply the pure color information to describe the pedestrian is not workable, because the pedestrians' clothing is colorful. Though the color of the clothes is different, the body's color has characters of symmetry distribution and similarity distribution, therefore to quantify the color distribution structure of pedestrians, and to get the color similarity and symmetry distribution features of pedestrians can be another more effective feature except for the contour features of HOG .The literature [18] is the pioneer of using color distribution analysis of pedestrians, but the literature [18] caused a large amount of redundant information and redundant computation in the way of extracting the color information of pedestrians, it has a bad impact on the detection accuracy and real time performance of pedestrian detection . This paper puts forward a new feature based on color distribution characters of pedestrian named LCSSF (Local Color Self Similarity Feature), including selecting color symmetry and similarity areas of pedestrians, extracting statistical characteristics of color, measuring the similarity of the color histograms. In our method, we set a limitation area of similarity measure, the experimental results showed that the LCSSF has better detection performance than paper [14] and paper [18] and has better performance in extracting feature time, the training detector time, predicting time on the same datasets in the experiment section, we introduce concrete results compared with paper [14] and literature [18] in the experiment section.
II. RESEAERCH METHOD
The paper [18] used HOG with CSS features and tested it on different pedestrian database [19] [20] [21], it got a better classification effect, but due to HOG and CSS features' time-consuming shortcomings, the method of literature [18] cannot be widely used. By analysis the feature structure and the time consuming reason of CSS feature in ref. [18] , this paper puts forward the LCSSF (local color self Similarity Feature) which is quite different from the global color similarity with the literature [18] .
In this paper, we divide the people's color similarity regions and symmetric regions into three parts, they are head-should part, upper body part, leg part as Fig. 1 showed. Through Fig. 1, we can see the color in each part has similarity and symmetric distribution features. In this paper, we propose a method to describe those color features. Finally, we propose the LCSSF (Local color self similarity feature). The proposed LCSSF feature is composed as following.
Step1: Divide pedestrians image into blocks, as shown in the Fig. 1 pixels, each block with no overlap .We use the average pixel values as the pixel values of the block, the first rectangle region shows the head-shoulder of a person ,we can see in the same row ,the blocks in the same row has similarity and symmetric. In the second rectangle region, there is a larger region with similarity and symmetric blocks .In the third rectangle region, there are blocks with similarity and symmetric distribution in the same row. In the second and third rectangle part, we can also see in the same column, the blocks also have similar distributions, but it can only provide similar characters only without symmetric information, so in this paper, we only use in the horizontal row to calculate the similarity of the color blocks. Above all, we can get this conclusion, the symmetry distribution of pedestrians have characters, these symmetry regions are mainly distributing in the head and shoulder part, upper body part, leg part. Each part has the obvious local color similar distribution and symmetric distribution. Based on those characters, it is necessary to measure the local color's similarity and symmetry of the human in horizontal direction. Step2: Convert Color space. The input image, namely row image, will be convert into a color space, such as convert into HSV color space, as shown in Fig 2, the row image is in RGB color space and it is converted into HSV color space, the three pictures on the right side are the images which are split into H channel and S channel and V channel from the row image.
In the following part we will extract color information through those images. Step 3: Calculate the Color Histogram of each block. As shown in Fig. 3 , we describe the color histogram of each block using number ranked by its row and column number. For example, we give the color histogram expression of the first block using R(1,1), the second block expression use R(1,2)…,the last block use R (16, 8) . It is ordered for the following steps to do the calculation of the feature. After step1 and step 2, we know each block has three color channels, for each color channel of the block, we calculate the color histograms with three bins, and finally each block will get block, the block with a center(x1,y1), the color value of a pixel we use expression with c , the c will be distribute in the region between c1 and c2 by function (1) . To make the difference expression of color value in different channels , we use channl1(x,y),…,channel3(x,y) instead of c. The block center (x1,y1) can get different color histogram chnl1h(x1,y1,c1), chnl1h(x1,y1,c2), … chnl2h(x1,y1,c2), chnl3h(x1,y1,c1), chnl3h(x1,y1,c2) , the function (1)shows the trilinear interpolation of the each pixel in each color space, x,y express the position of the pixel in the image, dx and dy express the block's width and height, dc expresses the interval of the histogram. The rest of the blocks can also be calculated as above. 
In this paper, we use the size of the pedestrians' images as 128 64  to do the similarity calculation of pedestrians; Eq. (3) shows the composition of part01. We use Part01 to define the color histograms of head and shoulders as:
We use the Part02 to do the similarity calculation of pedestrians; Eq. (4) shows the composition of Part02. We use Part02 to define the color histograms of upper body as:
We use the Part03 to do the similarity calculation of pedestrians; Eq. (5) shows the composition of Part03. We use Part03 to define the color histograms of leg part as:
Step 4: Neighborhood constrain for computing the color similarity features of each part: 
Step 5:The vectors of each part need to be normalized .Use In this paper, we adopt the method of cross validation method to select the penalty factor c of SVM for our feature, namely HOG with LCSSF. We randomly selected 2416 positive samples and 1218 negative samples of Inria datasets, as the table 1 shows below. We keep a positive and negative samples ratio 1:2, then we randomly divide 3634 samples into ten parts, we select one of ten parts as the test samples, the rest of the group as the training samples, Fig. 7 shows the experiments' curve about the relationship between the accuracy of the support vector and penalty factor parameter c , according to the Fig. 7 ,we can see that when the value of c gets above the 10 ,the accuracy of the SVM classifier increase slowly and the accuracy reaches above 96% already, so we choose c=10 for our classifier. The Fig. 8 also shows that when the c get above the 10, the support vector number also change little and little. So c=10 is a suitable value for our SVM classifier. Fig. 9, Fig. 9 shows our LCSSF classifier has better classification effect on INRIA datasets in HSV color space, using 0.1 FFPI points as a evaluating classification performance standard , from Fig. 9 ,we can see LCSSF in HSV color space has better classifier than in RGB color space with 5% miss rate decreasing, from Fig. 10 and Fig. 11 , we can see that add color information on the HOG, at the reference point 10 part, we can get the almost same performance as HOG. Compare Fig. 11 with Fig. 12 , we can see that at reference point 10 -2 , our classifier gets good performance than HOG with CSS, it is about 3% decreased at that point, CSS feature have good effects on the performance of classifier. So it is necessary to get an enough feature to do pedestrian detection. Table 2 shows the dataset we used for our experiments, from table 3 we can see that only use HOG feature to detect the pedestrians have a high false alarming rate, HOG keeps a higher miss rate on the data. Table 6 and table 9 in training model time is lower almost 80% than the HOG with CSS, in the prediction part we can see our feature is almost saving 92% time than the HOG with CSS. Thus, it can be seen that the greater numbers of the pedestrians features, the higher time consuming of training a classifier and the more time consuming of predicting samples, too many features' dimensions can affect the real time predicting performance of classifier. From table 11, we can see the merits and shortcomings of different features in this paper; we can see that HOG with CSS has higher dimensions than HOG with LCSSF, so HOG with CSS is time consuming than HOG with LCSSF. HOG has a higher false positive rate, so it is necessary to combine another feature of pedestrians in the application. The HOG describes the contours of pedestrians, its shortcoming is time consuming and its merit is high detection rates. So it is necessary to change the contradiction between the high performance and the problem of the time consuming. From the performance of HOG with CSS feature in the detection rate and time computing, we know that the sufficient description of pedestrians is necessary, and it is also necessary to have features with less computing and higher performance. LCSSF only use 120 dimension vectors, but the CSS in literature [11] use 8128 dimensions vector. We can see that LCSSF with only 120 dimensions describes sufficient color features of pedestrians, LCSSF with the contour information of pedestrians, namely HOG feature, has a good performance on pedestrians' detection, and has higher speed than HOG with CSS. In the fusion of overlapping windows, we use the overlap regions of the windows as a fusion situation. If the overlap regions are more than 60% of each other, we treat these windows as a person, and we take the average size and locations of overlapping windows as the final position of the pedestrians. 
IV CONCLUSIONS
We used a dataset of upright walking datasets of pedestrians, it combines the standard pedestrian database MIT (which contains the images of pedestrians with the front and back of body in front of the camera) and CAISIA GAIT pedestrian standard dataset (pedestrians are walking on the ground plane and pedestrians are relative to the camera lens changing between 0-180 degrees), in this paper, the fusion of two datasets is aimed at providing more sufficient training and testing samples of walking pedestrians on the ground, it is more practical and standardized, it provides a more rich data for building detectors of intelligent driving system.
The results of experiments show that the proposed HOG with LCSSF can build a high performance classifier, we can see that HOG with CSS classifier has almost the same
